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What is claimed is: 


1. A semiconductor device K(hich comprises; 

a substrate, on a miain surface of which, interconnect layers made at 
least of copper are formed \long with a predetermined pattern in buried 
condition;- 

an etching-stop layer foKm^sd on said main surface of said substrate; and 


an insulation layer formed orf ^did etching-stop layer, 
said semiconductor devi^ea-ftfrther comprises a via-hole provided on a main 
surfacer of said insulation layer and penetrating through said insulation layer 
and said etching-stop layer so that a boMom of said via-hole reaches at a 
surface of said interconnect layer, and wheWin a barrier layer continuously 
covering said main surface of said insulation l$yer, inside wall surface of said 
via-hole and surface of said interconnect lay^r \ntegratedly. 



2. A method for forming a via hole of a semKsonductor device comprising: 
a step of forming a first step viarhole in a laminated structure formed 

by a copper layer, an etching-stop la^er formed on a surface of said copper 
layer, and an insulation layer formed yon a surface of said etching-stop layer, 
thereby a bottom of said first stei^via hole is stopped at said etching-stop 
layer; 

a step of forming a secon^ step via hole continuous with said first step 
via hole in said etching-stop l4yer, thereby a bottom of said second step via 
hole reaching at a surface of isaid interconnect layer; 

a step of cleaning said second step via hole; and 

a step, after said .cleaning, of forming a barrier film on said first and 
second step via holes, bw sputtering. 

3, A method for formingya via hole of a semiconductor device according to claim2, 
wherein said step of c^leaning said via hole comprises a step for annealing said 
via hole at a low oxygen partial pressure. 
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4. A »».h«. for fo^in, « via hole of a .anieo^iuotor device according to clai™ 

3, Wherein said step of cleaning said via hole further comprises a step for 
treating said via hole with an oxygen p,as,«, before said step of annealing said 
via hole at a low oxygen partial pressure. 

5. 4 method for forming a via hole of a semiconductor device according to claim 

4. Wherein said step of cleaning said via hole further comprises a step for 
performing wet processing of the via hole after treating said via hole with an 

oxygen plasma. 

6. 4 method for forcing a via hole of a s^icomiuctor devioe according to clai. 
3, Wherein said step of annealing said via hole at a low oxygen partial pressure 
IS further performed in a sputtering chamber for said sputtering. 

7. A meth«l for forming a via hole of a semiconductor device according to claim 

6, Wherein said step for annealing said via Hole at a low oxygen partial 
pressure is further performed immediately before said sputtering. 

8. A method for forming a via hole of a s«„conductor device according to claim 

7, Wherein said semiconductor substrate in the step for annealing said via hole 
at a low oxygen partial pressure is held in said sputtering chambe. at a 
temperature of 250 -c greater for at least three minutes hefor. .aid step of 
forming a barrier film. 

9. A method for forming a via hole of a s«,iconducto. device according to claim 
8. Wherein the oxygen partial pressure when said sputtering is performed is 1 

Torr or lower. 

10. A method for forming a via hole of a semiconductor device according to claim 

8, wherein said step of annealing said via hole at « in,. . 

6 i>aiu via noie at a low oxygen partial 

pressure is performed in a hydrogen atmosphere. 

11. A method for forming a via hole of a semiconductor device according to claim 
10, Wherein said step of annealing said via hole at a low oxygen partial 
pressure is performed in an atmosphere in which hydrogen radicals are supplied 


